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osterior maxillary regions are often a problematic
rea for implant placement because of insufficient
uality and quantity of available bone, arising from
ombined advanced resorption of alveolar crest and
ncreased pneumatization of the maxillary sinus.1

A sufficient volume could be created by several types
f grafting procedure. The basic surgical technique, de-
igned to treat such atrophy and provide adequate bone
olume for implant positioning, is the “sinus lift,” ini-
ially described by Boyne et al2 and Tatum.3

Sinus lift by a modified Caldwell-Luc procedure, in
hich the lateral wall of the maxillary sinus is cut,

emoved, and then, after sinus grafting with autolo-
ous bone block, reset into its original position, has
een described for cases with an extremely reduced
inus floor.4

The aim of the present report of cases of patients
reated by sinus lift, as per Sailer,4 and delayed im-
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lant insertion is to report possible advantages of the
echnique as well as potential complications and their
reatment or prevention.

eport of Cases

Five patients, from June through December 2007 (1 female
nd 4 male), aged 41 to 62 years (mean age 50.8 �

yrs), requesting implant-supported fixed restoration and
howing advanced maxillomandibular atrophy, were bilater-
lly treated in the posterior maxilla, by sinus lift as per Sailer.4

Briefly, the technique adopted for this area was the fol-
owing: at the maxillary sinus lift site a horizontal mid-
restal incision and 2 vertical releasing incisions were per-
ormed, allowing adequate reflection of a full-thickness flap
nd the exposure of a wide surgical site extending from the
anine fossa to the lateral zygomaticomaxillary pillar. The
ateral wall of the maxillary sinus was largely fenestrated: an
nferior horizontal osteotomy line was positioned, beveled
t the sinus floor level; and a superior horizontal osteotomy
ine was apically drawn at a distance that provided adequate
ccess for the positioning of the planned bone block graft.
nterior and posterior vertical osteotomies were performed
t the borders of the sinus. The lateral wall, before removal,
as prepared to host 2 miniplates positioned at opposite

ides (L-shape Micro Plate System, with profile height 0.6
m, and screw �1.5 mm diameter, (Gebrueder Martin
mbH, KLS Martin Group, Tuttlingen, Germany) (Fig 1).
fter removal, the large bone lid, deprived of the adherent
chneiderian membrane, was stored in sterile gauze soaked
ith saline solution. The mucosal lining was wholly cut off
etween the pristine sinus floor and an imaginary line
rawn 3 mm above the superior border of the planned
raft.4

Iliac crest autologous bone block grafts were harvested as
er Grillon et al.5

The corticocancellous bone blocks were shaped to adapt
o the sinus and were tried out on a sterile stereolitho-
raphic model obtained by rapid prototyping (Materialize
ental Italia, Rome, Italy) (Fig 2).
Once the final shape had been obtained, the graft was

laced into the sinus and secured to the denuded antral
oor by fixation screws (at least 2 in each case) positioned
ith a lag screw technique.6 The bone lid, secured in its
ristine position, was covered by free-standing oral mucosa
obilized through Rehrmann horizontal periosteal inci-
ions.7,8

mailto:lsbordon@med.unipi.it
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222 SINUS EN BLOC INLAY GRAFTING
All patients received appropriate perioperative chemo-
ntibiotic and analgesic/anti-inflammatory therapy.

The study was approved by the Scientific Ethics Commit-
ee of the University of Pisa.

PATIENTS 1 TO 3
None of these patient showed clinical signs or symptoms

f maxillary sinusitis preoperatively, although 3 single si-
uses from different male patients presented radiological

IGURE 1. A, B, Sinus window before and after bone lid remova
L-shaped Micro Plate Systems, with profile height 0.6 mm, and sc
months after reconstruction. F, Implants positioned in reconstruct

bordone et al. Sinus En Bloc Inlay Grafting. J Oral Maxillofac S
igns of localized sinus disease, identified as sinus mem- c
rane thickness �3 mm on CT scan.9 One patient had
omplete bony septa in the medial walls (left anterior and
ight posterior). Before operation, patients were treated
ith amoxicillin-clavulanic acid (1 g orally twice a day),
hich was continued postoperatively, and the clinical per-

iousness of the naso-sinusal passage was endoscopically
ssessed. The postoperative course after the sinus lift was
neventful. At the second surgery, for implant positioning,
he lateral bony wall of the sinus appeared in all sites to be

one blocks secured by titanium lag screws. D, Bone lid fixed with
.5 mm diameter, � (KLS Martin Group, Germany). E, Grafted site
e.

10.
l. C, B
rew �1
ed bon
ompletely restored, and the integrity of the lateral zygo-
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SBORDONE ET AL 223
aticomaxillary pillar was ensured. Consequently, no soft
issue encleftation appeared in the window area.

The 3 patients received 17 implants (Table 1) in the
inus-lifted and grafted areas 4 months after the initial pro-
edure. Implant positioning progressed uneventfully.

PATIENTS 4 AND 5
Both patients (1 male and 1 female) were preoperatively

ree of clinical signs or symptoms of sinusitis. The female
atient presented, at the radiographic examination, with an

ncomplete anterior bony septum of about 5 mm in height
n the right lateral wall and a minor septum of about 2 mm
n height in the posterior portion of the left sinus. In patient
, sinus septa were not present. Both patients had received
re- and postoperative antibiotic prophylaxis with ceftriax-
ne (1 g intramuscularly per day).

Both patients developed postoperatively symptoms of
cute bilateral maxillary sinusitis, namely, fever, fatigue and
alaise; facial swelling and pain that increased upon bend-

ng forward; and an addition of mucus-purulent discharge
rom the maxillary sinus respectively 29 and 20 days after
inus augmentation. These patients also displayed symptoms
f additional paranasal sinus involvement. Computed tomog-
aphy transverse sections revealed the presence, in all patho-
ogic sinuses, of a radiopaque material that prompted posterior
asal drainage of the secretions, causing pooling and cough-

ng, nausea, muffled hearing, and nasal congestion. No in-
raoral wound dehiscence was found.

Acute postoperative infections of the lifted maxillary si-
uses were treated with appropriate chemo-antibiotic and
orticosteroid therapy, combined with antral irrigations of
hlorhexidine gluconate to drain pus and mucus.

IGURE 2. View of the sterile stereolithographic model of the sinus
avities obtained by rapid prototyping (Materialize Dental Italia).

bordone et al. Sinus En Bloc Inlay Grafting. J Oral Maxillofac
urg 2010.

Table 1. DISTRIBUTION OF DENTAL IMPLANTS IN THE 5

Diameter mm 3.75

Length mm 8.5 10 11.5

atients 1-3 No. 3
atients 4 and 5 No. 1 1 1

Table shows diameter and length of titanium dental imp
bordone et al. Sinus En Bloc Inlay Grafting. J Oral Maxillofac Surg 20
The patients were treated with bilateral functional endo-
copic sinus surgery (FESS) as per Messerklinger.10 In the
emale patient, 2 months after the FESS surgery, a partial
ecrosis of the right intrasinusal bone block graft was ob-
erved. The necrotic bone was operatively removed, endo-
copic nasal antrostomy of the middle meatus again per-
ormed, and the wound closed with a buccal fat pad
echnique. Subsequent healing was uneventful. In this pa-
ient, bacterial sampling during sinusitis showed prevalence
f Streptococcus constellatus, and postoperative culturing
howed Candida albicans. A complete opacification of the
axillary sinus was evident radiologically.
At the postoperative CT scan, the right and left grafted

utogenous bone blocks were 7 to 9 mm thick, and the
ight bone block did not totally cover the septa, especially
n the anterior-lateral maxillary sinus wall (Fig 3). None of
he grafts reached the natural ostium of the maxillary sinus
Fig 3), but all 4 maxillary sinuses, in the 2 patients, showed
pattern of inflammatory disease in the coronal plane, with
ucus and mucosal thickening in the maxillary sinus that

he osteo-meatal complex was not able to drain.
At the time of implant placement, 3 of 4 sinus lateral

ony walls appeared completely restored, although the
ight lateral wall of the female patient, in which partial
ecrosis occurred, showed extensive destruction. The in-
egrity of the lateral zygomaticomaxillary pillar was ensured
or all sites.

In these 2 patients, 11 implants (Table 1) were placed in
ll sinus-lifted areas, including the area in which the partial
ecrosis occurred, 15 weeks after resolution of the compli-
ations described. Implant positioning progressed unevent-
ully.

iscussion

The aim of the present report is to describe the
ossible advantages as well as the potential complica-
ions of sinus lift as per Sailer,4 along with possible
ays of treating or preventing such complications.
Data from a recent review paper11 indicated that

articulate materials grafted in maxillary sinus lift pro-
edures showed 2 main complications: 1) the perfo-
ation of the sinus membrane, which was the most
ommon intraoperative complication, with a mean
revalence of 19.5% (range 0% to 58.3%); and 2) the

nfection of the grafted sinuses, with a mean inci-
ence of 2.9% (range 0% to 7.4%). Perforation of the
inus membrane is, in turn, the primary cause of
inusitis.12,13 Excessive bleeding from the sinus mem-
rane or the bony window, hematoma, cyst forma-

REPORTS

4.10 5.00

8.5 10 11.5 13 8.5 10 11.5 13
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sing root form, external hex, rough surface screws.
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ion, graft slumping, tissue encleftation, and wound
ehiscences accounted for the remainder of the com-
lications.11

Bone block grafts might be used as an alternative
rocedure in case of intraoperative major sinus mem-
rane perforation; however the described reconstruc-
ive technique was adopted in the present case series
ecause all patients were affected by severe atrophy
f both the maxilla and mandible, requiring extensive
econstruction in different oral areas, and relatively
arge quantities of bone were harvested from the iliac
rest to cover all requirements of the extensive recon-
tructions. Intrasinusal autologous corticocancellous
one block grafts were preferred in the highly atro-
hic cases treated because particulate grafts, xeno-
rafts as well as autogenous bone, demonstrated over
ime a possible reduction both in height14,15 and in
olume,16,17 and particularly a remodeling around the
mplant apices leading to a bulging within the si-
us.14,15 Autogenous bone blocks grafted in atrophic
inuses registered a minor linear remodeling, at a
tatistically significant level, when compared with
articulate grafts, leaving implant apices, on average,

ar from the sinus floor, and were associated with a
00% implant success rate. Intrasinusal particulate
sseous grafts were associated with a lower implant
uccess rate (89.3%).14

A further possible advantage of the described proce-
ure might be the bicortical fixation in case of immedi-
te implants compared with particulate graft procedure,
or which the recommendation to achieve bicortical
nchorage of dental implants, engaging dense cortical
one to both apical and marginal aspects to obtain an
xtra primary stability, appears impracticable.18

In the present report, repositioning of the bone lid,
rom the large sinus window, necessary for the proper
ositioning and securing of the large grafted bone
locks, was adopted both to counteract possible post-
perative complications after a potential interruption of
he lateral zygomaticomaxillary line strut,19 and to avoid

residual lateral wall defect and soft tissue enclefta-
ion.20

In the present case series, at the second-stage proce-
ure, all patients, even when affected by post–sinus-lift
omplications, showed complete restoration of the
axillary pillar. The only soft tissue encleftation oc-

urred in a single sinus lift area that encountered partial
raft necrosis. Bioresorbable and nonabsorbable mem-
ranes were used, in different studies, in sinus lift pro-
edures, primarily to achieve perfect graft containment.
ncidentally, no soft tissue encleftation, inflammation,
ehiscence, or suppuration was observed in these
tudies.21,22

Regarding the surgical modeling, one possible benefit
ight be the improvement of the shape and the com-
IGURE 3. A, Preoperative CT scans showing the right anterior
ony septum and the slight narrowing due to the left posterior
eptum, B, Postoperative CT scans showing the grafted bones with
crews and plates positioned. C, Postoperative CT scan in frontal
lane showing the grafted bones far from the opening of maxillary
inus (in the middle concha).
lete adaptation of the large corticocancellous block
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SBORDONE ET AL 225
raft to the recipient sinus floor in highly atrophic pos-
erior maxilla. The preshaping could lead to an optimal
igid fixation of the block graft, also in the presence of
ntrasinusal bony septa. The rapid prototyping model
llows, as well, a significant reduction of surgical time.

The prevalence of septa of either primary or sec-
ndary origin in the general population is considered
o fall in the range of 13.2% to 31.7%.23-25 Currently
ny surgical approach to the sinus lift technique is
onservative regarding the bony septa, but the pres-
nce of such anatomical structures can bring about
omplications, such as perforations in the Schneider
embrane and limitations in visual access and in the

bility to graft into the sinus cavity during the surgical
rocedure.23 Second to membrane perforations is the
otential for the development of a maxillary sinus-

tis12,13; therefore complete removal of the septa,2

ncluding that achieved with modified sinus lift proce-
ures, has been suggested.26,27 The presence of septa in
sinuses in the present report, in addition to the ex-

reme atrophy of the residual sinus floor, suggested the
se of the reported aggressive surgical technique, allow-

ng the adaptation of intrasinusal grafted bone blocks
nder complete visual control of the site.
The described technique resulted in a high preva-

ence of infections of the treated sinuses. The 2 pa-
ients showing sinusitis were treated perioperatively.
ith ceftriaxone, whereas the other patients, who

eceived amoxicillin-clavulanic acid, had no compli-
ations. However, the data were too scant to give any
lear indications.
Regarding bone block graft success, Pogrel consid-

rs graft failure “as loss of all or part of the graft.”28

sing such a definition, the present partial loss of one
inus graft may represent a 10% failure of the tech-
ique in this particular group of patients; neverthe-

ess, also in the patient in whom a partial block graft
ailure occurred, implants were successfully posi-
ioned. A less restrictive definition of failure is that
eported by Pjetursson, who defined failure as an
excessive graft loss resulting in inability of implant
nsertion,” registered in 1.9% (range 0% to 17.9%) of
ases using particulate grafts.11 According to this last
efinition, the reported success for the described pro-
edure, in the present small case series, appears to be
00%, inasmuch as implant positioning was possible

n every grafted area with optimal primary stability,
espite the partial bone loss in one single area.
This outcome might suggest a role for the tech-

ique in cases of severely atrophic posterior maxilla.
In conclusion, autologous bone blocks grafted in

inuses in extremely atrophic posterior maxillas, per-
ormed with lateral bone lid repositioning to avoid
nterruption of the lateral zygomaticomaxillary pillar
nd soft tissue encleftation, appears to be an effective,

lbeit aggressive, technique that is not free of complica-
ions. The occurrence of such complications, mainly
ostoperative sinusitis and related possible partial
lock graft failure, may discourage use of this surgical
pproach. More studies need to be conducted to
etter clarify the possible benefits and side/adverse
ffects of this technique.
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